General Considerations. Manipulation of organometallic compounds was performed using standard Schlenk techniques under an atmosphere of dry argon or in a nitrogen-filled Vacuum Atmospheres drybox (O 2 < 2 ppm). NMR spectra were recorded on a Varian Inova (499. Methyltricyclohexylphosphonium chloride 9 was obtained along with some unidentified decomposed ruthenium species by the addition of pentane (5 mL) to the filtered benzene solution.
1 H; 121.39 MHz for 31 P; 74.45 MHz for 13 C) . 31 P NMR spectra were referenced using H 3 PO 4 ( = 0 ppm) as an external standard. Elemental analyses were performed at Desert Analytics (Tucson, AZ). Mass spectra were recorded on JEOL JMS 600H spectrophotometer. GC spectra were recorded on Hewlett-Packard 5970B MSD with 5890 GC.
Materials and Methods.
Benzene, benzene-d 6 , pentane, and methylene chloride were dried by passage through solvent purification columns. 1 CD 2 Cl 2 was dried by vacuum transfer from CaH 2 .
All solvents are degassed by standard procedure. 222.73, 207.87, 141.31, 140.11, 139.64, 139.04, 138.88, 138.86, 138.71, 138.44, 137.68, 135.13, 134.44, 133.65, 131.88, 130.60, 129.93, 129.89, 128.90, 128.68, 128.28, 120.30, 111.99, 111.85, 104.38, 100.60, 98.20, 51.63, 51.37, 48.81, 21.40, 20.99, 20.6-20.5 (br, m), 19.89, 19.25, 19.14, 18.53, 16.95. Anal. Calcd for C 43 H 53 N 4 Cl 3 Ru 2 : C, 55.27; H, 5.72; N, 6.00. Found: C, 55.58; H, 5.64; N, 5.64 
Special Refinement Details
All hydrogen atoms appear in the Fourier map and were refined as riding atoms with the exception of H2, a hydride on Ru2. This hydrogen was refined without restraints. However, care should be taken when interpreting the presence of this hydrogen based solely on the crystallographic data. Hydrides bound to metal atoms are notoriously difficult to resolve with x-ray diffraction data, therefore the results obtained here should be checked for consistency with data from other techniques. There is one residual peak in the final difference Fourier larger than 1e-/Å 3 and it is impossibly close to a solvent of crystallization.
Refinement of F 2 against ALL reflections. The weighted R-factor (wR) and goodness of fit (S) are based on R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (1) 8847 (1) 2335 (1) 7123 (1) 22(1) Ru (2) 7130 (1) 1878 (1) 8038 (1) 22(1) Cl (1) 7366 (1) 2136 (1) 6352 (1) 36(1) Cl (2) 8966 (1) 3735 (1) 6794 (1) 32(1) Cl (3) 10589 (1) 2596 (1) 7711 (1) 32(1) N (1) 9591 (3) 635 (2) 6887 (2) 28(1) N (2) 8399 (3) 537 (2) 7400 (1) 22(1) N (3) 7501 (3) 3233 (2) 8932 (1) 28(1) N (4) 6234 (3) 3588 (2) 8219 (2) 29(1) C (1) 8985 (3) 1078 (2) 7160 (2) 21(1) C (2) 9455(4) -272(2) 6934(2) 32(1) C (3) 8621(4) -345 (2) 7291 (2) 29(1) C (4) 10388 (5) 929 (3) 6593 (2) 48(2) C (5) 10075 (8) 1003 (4) 6020 (3) 86(3) C (6) 10933 (10) 1261 (5) 5756 (4) 141(6) C (7) 12002 (13) 1354 (6) 6062 (7) 178(9) C (8) 12236 (7) 1252 (4) 6594 (5) 137(5) C (9) 11472 (6) 1016 (3) 6895 (4) 71(2) C (10) 8955 (8) 827 (4) 5699 (3) 124(4) C (11) 12919 (11) 1624 (4) 5757 (6) 331(11) C (12) 11786 (5) 832 (3) 7496 (3) 88(2) C (13) 7764 (4) 686 (2) 7796 (2) 22 (1) (36) 4318 (4) 3213 (3) 7844 (2) 33(1) C (37) 3419 (4) 3203 (3) 7402 (2) 39(1) C (38) 3472 (4) 3497 (3) 6884 (2) 35(1) C (39) 4458 (4) 3788 (3) 6812 (2) 37 (1) C (40) 5392 (4) 3817 (2) 7237 (2) 32(1) C (41) 4222 (4) 2881 (3) 8390 (2) 48(1) C (42) 2457 (4) 3525 (3) 6422 (2) 57(2) C (43) 6462 (4) 4128 (3) 7126 (2) 53 (2) C (51) 3888 (5) 861 (4) 9939 (3) 68(2) C (52) 3294 (5) 309 (4) 9557 (3) 75 (2) C (53) 2542 (4) 603 (4) 9101 (3) 63(2) C (54) 2400 (4) 1455 (4) 9034 (2) 59(2) C (55) 2972 (4) 1979 (4) 9418 (2) 54(2) C (56) 3719 (5) 1682 (4) 9876 (3) 60 (2) C (61) 4649 (7) 4204 (4) -47(4) 77(2) C (62) 5441 (7) 4419 (4) 389 (3) 69 (2) C (63) 5818 (5) 5224 (6) 439 (3) 86 (2) (3) 2.3669(11) Ru(1)-Cl (2) 2.4124(11) Ru(2)-H (2) 1.45(3) Ru(2)-C (22) 1.875(4) Ru(2)-C (23) 2.063 (4) C (22) (2) 110.97(13) C(1)-Ru(1)-Cl (2) 159.29(12) Cl(1)-Ru(1)-Cl (2) 87.09(4) Cl(3)-Ru(1)-Cl (2) 85.74(4) H(2)-Ru(2)-C (22) 74.1(13) H(2)-Ru(2)-C (23) 83.9(13) C (22) (3) 2.3669(11) Ru(1)-Cl (2) 2.4124(11) Ru(2)-H (2) 1.45(3) Ru(2)-C (22) 1.875(4) Ru(2)-C (23) 2.063(4) Ru(2)-C (13) 2.207(4) Ru(2)-C (14) 2.219(4) Ru(2)-C (15) 2.280(4) Ru(2)-C (18) 2.345(4) Ru(2)-C (17) 2.357(4) Ru(2)-C (16) 2.375(4)
1.473(10) C(6)-C (7) 1.386(19) C(7)-C (8) 1.296(17) C(7)-C (11) 1.565(12) C(8)-C (9) 1.385(9) C(9)-C (12) 1.484(9) C(13)-C (14) 1.411(6) C(13)-C (18) 1.430(6) C(14)-C (15) 1.420(6) C(14)- C(19) 1.496(6) C (15) (27) 1.402(6) C(27)-C (28) 1.400(6) C(27)-C (32) 1.499(6) C(28)-C (29) 1.384(6) (1) 257 (2) 162 (2) 251 (2) 26 (2) 99 (2) 14(2) Ru (2) 232 (2) 168 (2) 283 (2) 3 (2) 104(2) -7(2) Cl (1) 428 (7) 360 (7) 269 (7) -25 (5) 14 (5) 10(5) Cl (2) 436 (7) 191 (6) 378 (7) 60 (5) 164 (6) 7(5) Cl (3) 248 (6) 314 (6) 402 (7) 57 (5) 91 (5) -23(5) N (1) 370 (20) 165 (19) 350 (20) 47 (17) 195 (19) 58 (17) N (2) 280 (20) 132 (18) 280 (20) -26 (16) 136 (17) -6(16) N (3) 350 (20) 210 (20) 270 (20) -36 (17) 45 (18) 38 (17) N (4) 250 (20) 220 (20) 360 (20) -42(18) -14 (18) 22 (17) C (1) 260 (30) 220 (20) 180 (20) -12 (19) 69 (19) 11(19) C (2) 430 (30) 200 (20) 390 (30) -20 (20) 240 (20) 20 (20) C (3) 390 (30) 150 (20) 370 (30) -10 (20) 170 (20) 10 (20) C (4) 720 (40) 130 (30) 780 (40) 170 (30) 570 (40) 180 (30) C (5) 1720 (80) 420 (40) 770 (50) 380 (40) 940 (60) 620 (50) C (6) 2940 (150) 510 (50) 1350 (90) 560 (50) 1700 (110) 950(90) C (7) 2960 (170) 290 (50) 3100 (200) 510 (80) 2770 (180) 600(90) C (8) 1060 (70) 160 (40) (24) 550 (40) 260 ( (56) 490 (40) 770 (50) 600 (40) 10 (40) 250 (30) 10 (30) C (61) 910 (60) 570 (50) 900 (60) 70 (50) 340 (50) 30 (40) C (62) 1100 (60) 600 (50) 460 (40) 80 (30) 340 (40) 390 (40) C (63) 560 (50) 1170 (70) 810 (60) -340 (50) 90 (40) 250(50) ______________________________________________________________________________
